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REMARKS 

Favorable reconsideration of the claims in view of the remarks which 
follow is respectfully requested. 

At the outset, Examiner Brannock and Supervisory Examiner Eyler are 
respectfully thanked for the recent personal interview at which the undersigned 
and Dr. Mark Zoller, a lead scientist from Senomyx Inc., the assignee of this 
application were present. During this interview, Dr. Zoller presented an 
overview of the technical research that resulted in the discovery of the human 
T2Rs including hT2R61, that are the subject of this invention. Particularly, Dr. 
Zoller explained that these sequences were cloned from the human genome, and 
encode GPCRs that are involved in taste sensation, particularly bitter taste 
sensation. Dr. Zoller particularly noted that to date 6 different human T2Rs 
have been shown to specifically respond to bitter ligands. Of particular 
relevance to the claims at issue in this application, Dr. Zoller noted that hT2R61, 
upon its cloning by the present Assignee, was reasonably anticipated to be a 
bitter taste receptor in the T2R family based on (i) its sequence similarity to 
previously isolated T2R genes from humans and rodents (ii) its expression in 
taste tissue in association with gustducin (iii) characteristic structure which 
indicated that it encoded a GPCR and (iv) the fact that at the time of the 
invention, several other T2R members had been shown in cell-based assays to 
respond to bitter ligands. Moreover, Dr. Zoller noted that subsequent cell-based 
assays confirmed that T2R61 specifically responds to nitrosaccharin, a known 
bitter ligand, that has a similar structure to the sweetener saccharin, a 
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compound well known to elicit a bitter after taste. In fact, Dr. Zoller noted that 
based on hT2R61's specific activation by nitrososaccharin, this receptor can be 
used in cell-based assays to identify compounds that modulate, preferably block, 
the bitter-taste elicited by saccharin. Dr. Zoller further explained that while not 
all members of the T2R family have been functionalized to date, including T2R 
genes disclosed in this application, that the reasonable expectation is that the 
other T2R member will similarly be shown to be bitter taste receptors in 
appropriate cell-based assays. Moreover, Dr. Zoller noted that no evidence 
known to Applicants would cast significant doubt on the inventors' continued 
belief that the weight of the evidence on filing of this application reasonably 
suggests that all of the T2R members claimed herein, including hT2R61, encode 
human taste receptors that respond to bitter ligands. 

Additionally, at the interview, the outstanding § 112 enablement and 
written description rejections, and § 101 rejections were discussed in some detail. 
It was emphasized that the scope of enablement rejection would be addressed by 
limiting the claims to nucleic acid sequences that encode a bitter taste receptor 
that hybridizes to the disclosed hT2R61 nucleic acid sequence under defined 
stringent hybridization conditions. In fact, all of the pending claims contain 
these limitations explicitly or based on their dependency from a claim that 
positively recites these hybridization conditions. 

The utility and written description rejections were rebutted on the basis 
that the overwhelming weight of the evidence [discussed by Dr. Zoller] available 
at the time of invention reasonably and predictably suggested to the inventors, 
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skilled experts in their field of endeavor, that the claimed T2R nucleic acid 
sequences encoded GPCRs which were members of the T2R taste receptor family, 
which are involved in detecting bitter taste. It was noted that other T2Rs having 
similar structures, tissue expression profiles had been previously shown to 
encode bitter taste receptors, and that it was the inventors' reasonable 
expectation that hT2R61, as well as the other T2Rs disclosed herein, would 
likewise be proven to be bitter taste receptors in appropriate functional assays. 
In fact, hT2R61 has been proven to be a bitter taste receptor that specifically 
responds to a bitter saccharin containing compound (nitrosaccharin). 

The Examiners listened to Applicants' arguments and noted that they 
would thoroughly consider the weight of Applicants' arguments fully when 
submitted in writing. It is hoped that the Examiner will now properly conclude 
that the specification contained sufficient information to support the inventors' 
reasonable expectation that hT2R61, based on its structure, tissue expression 
profile, and the established functionality of other T2R members, encodes a bitter 
taste receptor, as recited in the claims under examination herein. 

Turning now to the Office Action, the Examiner questioned wherein the 
nucleic acid sequence and polypeptide recited in SEQ ID NOs:7 and 8 find 
support in the priority application. The Examiner is respectfully advised that 
these sequences respectively correspond to the nucleic acid sequences identified 
as SEQ ID NO:l and the corresponding conceptual translation thereof contained 
in Figure 1 of US Provisional 60/247,014 filed November 13, 2000. 
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The disclosure stands objected to for containing a reference to an 
embedded hyperlink. This rejection should be overcome based on the present 
amendment which deletes the only 2 hyperlinks at pages 17 and 37 respectively. 

Prior claims 138-140, 146 and 157 were rejected under § 112 second 
paragraph. These rejections are addressed to the extent they may be applicable 
to the claims as amended. 

Claims 138-140 were objected to as being ambiguous and unclear based on 
the recitation "Stringent hybridization conditions". This objection is believed to 
be overcome because the current claims define stringent hybridization conditions 
as being the specific conditions finding support at page 31, as suggested by the 
Examiner. 

Claims 138-157 were rejected under 35 U.S.C. § 112 first paragraph, as 
allegedly not adhering to the written description requirement. This rejection is 
respectfully traversed. 

Applicants' position remains that the as-filed application did correctly 
describe the hT2R61 nucleic acid sequence contained in SEQ ID NO: 7 and 
encoding the polypeptide in SEQ ID NO: 8 as being or encoding a taste receptor 
involved in bitter taste. 

As discussed in detail below and at the recent interview, the present 
inventors, experts in their field, based their correct identification of hT2R61 as 
encoding a human bitter taste receptor involved in bitter taste, on a number of 
different parameters which when considered as a whole , made this a reasonable 
expectation (which has subsequently been proven). (These specific parameters 

Page 11 of 22 



Serial No. 09/825,882 
Reply to Office Action 

are discussed in greater detail in the Declaration by Dr. Mark Zoller that 
accompanies this Reply.) 

In particular, as disclosed herein, Applicants cloned the subject hT2R61 
nucleic acid sequence from the human genome, sequenced the cloned gene, and 
appreciated, based its structure that it was a member of the T2R family. Also, in 
support of this hypothesis, Applicants discerned that the corresponding T2R 
polypeptide is specifically expressed in taste tissue in association with gustducin, 
as are other taste receptors. Further, Applicants were aware of functional 
assays with other T2Rs which provided compelling functional evidence that other 
T2Rs specifically respond to bitter taste ligands. (See Chandrashekar and Adler 
references cited in the application) Based on this information, considered as a 
whole . Applicants reasonably concluded that the subject T2R61 DNA encodes 
taste receptor that is involved bitter taste modalities in humans. 

Moreover, and not unexpectedly, the reasonably anticipated function of 
hT2R61 as a bitter taste receptor has been confirmed by functional studies which 
substantiate that nitrosacharin, a known bitter taste compound, activates this 
taste receptor in a functional assay (which type of assay is among the various 
functional assays specifically disclosed in the application). (Applicants again 
note that this hT2R61 functional data relating to nitrosaccharin submitted with 
Applicants' previous Reply). 

In response to similar line of argument in the prior Reply, the Examiner 
maintained the rejection and relied on statements in the Lindemann et al Nature 
Neuroscope 3(2):99-100 (2000) reference, stating that "at present there is no 
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functional evidence for this proposal". However, the Examiner is respectfully 
advised that the statement by Lindemann is not probative as this reference was 
submitted for publication prior to the Chandrashekar et al. and Adler et al. Cell 
100:703-711 (2000) publication and therefore failed to take into account the 
functional data contained in these later-publications. 

Additionally, the Examiner dismissed the positive teachings of 
Chandrashekar on the basis that while 11 human T2R clones were tested that 
only 1 responded to the bitter tastants tested against these human T2Rs. The 
Examiner suggested that this provided evidence that success [identifying a 
putative human T2R that responds to a bitter ligand] "seems to be rare in the 
art". Based thereon, the Examiner alleged that the specification does not 
reasonably establish that the polypeptide having SEQ ID NO: 8 is functional as a 
bitter taste receptor. 

However, this position taken by the Examiner is respectfully traversed. 
Absolute predictability is not required to meet the written description and 
"possession" requirement of § 112 first paragraph, rather merely a "reasonable 
expectation of success." The fact that hT2R61 possesses a high degree of 
sequence identity with other T2R family members, including several T2Rs which 
were already demonstrated to encode functional bitter taste receptors, the fact 
that hT2R61 is specifically expressed by taste tissue, and possesses a 
characteristic GPCR domain structure taken as a whole provides this reasonable 
expectation of success. In this regard, the as-filed specification makes specific 
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reference to Chandrashekar et al (Cell) and Adler et al. (Celt) publications both 
of which contain T2R expression data, homology comparisons and functional 
data substantiating that T2Rs function as bitter taste receptors provides this 
reasonable explanation of success. Particularly, these references establish that 
T2Rs are selectively expressed in gustducin-expressing cells, that gustducin 
couples specifically to T2R loci that correlate to bitter taste, and contain 
functional data demonstrating that 3 different T2Rs, i.e., hT2R-4, hT2R-8 and 
mT2R-5 are activated by different bitter ligands, i.e., cycloheximide, denatonium 
and PROP (6-n-propylthiouracil). 

With further respect thereto, it should be noted that the Chandrashekar 
and Adler publications are incorporated by reference in the as-filed application. 
Therefore, this application does contain functional data, albeit not functional 
data relating to hT2R61. Applicants respectfully submit that this functional 
data relating to 3 different T2R genes, of 2 different species origin, provides 
evidence that it was reasonable to expect that another member of this gene 
family, hT2R61, would also function as a bitter taste receptor under appropriate 
conditions. Further, it was reasonable to expect that functional assays such as 
are disclosed in this application, when used to screen against different bitter 
compounds, would result in the identification of bitter ligands that specifically 
activate hT2R61; such as nitrosaccharin. 

With further respect to this argument, it should also be noted that sodium 
saccharin (typically simply known as saccharin), at the time this application was 
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filed, while a known sweet compound, was also well known to elicit a bitter after- 
taste at high concentrations, and moreover, was listed among the taste ligands 
which were screened against the various T2R expressing clones disclosed in the 
Chandrashekar reference incorporated by reference. This provides further 
convincing evidence that the as-filed disclosure would reasonably suggest that 
saccharin containing compounds would be among the different bitter tastants 
that potentially would have activated T2R61. (See Experimental Procedures at 
page 710 of Chandrashekar, wherein sodium saccharin is included in the list of 
screened tastants). While this compound did not activate the particular T2Rs 
expressed in the reference, under the conditions described therein, it provides 
further evidence that Applicants were in possession of the subject invention on 
filing since it was appreciated that bitter compounds such as saccharin 
containing derivatives potentially would induce the activation of a T2R taste 
receptor. In fact, functional assays have later shown that the hT2R61 
polypeptide disclosed herein, is activated by this nitrosaccharin, a compound 
possessing a very similar structure to sodium saccharin which elicits a bitter 
taste. As saccharin compounds were well known at the time of the invention to 
elicit a bitter taste (See, e.g., Schiffman et al., PhysioL Behav. 23(1): 1-9 (1979), 
"Qualitative differences among sweeteners"; Hoover, R., N. Engl. J. Med. 
302(10):573-5 (1980), "Saccharin-bitter aftertaste?"; Isselbacher, N. Engl. J. Med. 
296(23):1348-50 (1977), "Saccharin-the bitter sweet"; Schiffman et al, Brain Res. 
Bull. 36(5):505-13 (1995), "Bitterness of sweeteners as a function of 
concentration") and further given the fact that saccharin's bitter taste had been 
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earlier correlated to the genetic ability to taste another bitter substance, 6-n- 
propylthiouracil [identified in the application], this provides additional evidence 
that the information contained in the specification when considered as a whole 
provided sufficient information to establish that Applicants were in "possession" 
of the invention as it related to the nucleic acid sequence, hT2R61, which encodes 
a human taste receptor involved in bitter taste sensation. Also, another research 
group (Bufe et al.) has recently shown that saccharin modulates the activity of 
hT2R61. (See, Zoller Declaration K 13 and Bufe et al, Association of 
Chemorception Sciences April 21-25, 2004, Abstract #191) Based on the 
foregoing, and further in view of the Zoller Declaration, withdrawal of the § 112 
first paragraph rejection based on written description, is respectfully requested. 

Claims 138-157 further were rejected under U.S.C. § 101 as lacking 
utility. Essentially, the rejection is predicated on the same basis as the § 112 
rejection, i.e., that the specification purportedly does not establish a utility for 
hT2R61, because of the absence of functional data in the as-filed application 
evidencing that this polypeptide responds to specific bitter taste stimuli. 

This rejection is respectfully traversed for the same reasons as the § 112 
written-description based rejection. Essentially, Applicants note that the as-filed 
specification teaches that hT2R61 encodes a receptor polypeptide involved in 
bitter taste detection, and which can be used specifically discloses binding and 
functional assays that can be used to identify bitter ligands that activate this 
receptor, and further to identify agonists, antagonists and enhancers of this 
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human bitter receptor. Moreover, the as-filed application incorporates by 
reference two Adler and Chandrashekar publications which contain functional 
assay results that demonstrate that 3 other T2Rs encode bitter taste receptors 
and respond to bitter taste stimuli. Further, these same publications list a 
number of different tastants that were screened against the T2Rs expressed 
therein, and a saccharin derivative, was among those specifically enumerated. 

Based thereon, and further based on the evidence and reasons contained 
in the Zoller Declaration, Applicants respectfully submit that the as-filed 
specification provided sufficient information to teach one skilled in the art how to 
use the subject hT2R61 in assays for the identification of bitter ligands that 
activate this receptor, and other modulators of the activity of this bitter taste 
receptor. In fact, as substantiated by functional data submitted with Applicant's 
previous Reply, such functional assays have shown that hT2R61 responds to 
nitrosaccharin, a compound closely related to sodium saccharin, well known to 
elicit a bitter taste in humans at elevated concentrations. Also, the Zoller 
Declaration establishes that hT2R61 is activated by saccharin, a bitter 
compound specifically mentioned in Chandrashekar and Adler publications 
incorporated by reference. (See, t 13 of Zoller Declaration.) Therefore, 
Applicants respectfully submit that the disclosed utility of hT2R61 has been 
validated according to assays described in the as-filed disclosure . 

Moreover, contrary to the Office Action, the subject application does not 
provide a mere "starting point for research". Rather, the subject application 
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correctly teaches the function (bitter taste receptor) of hT2R61 and also describes 
in detail functional assays that have been shown to be useful as disclosed, 
namely such assays detect the identity of bitter compounds that modulate the 
activity of this receptor. 

Also, in response to the Examiner's assertion that bitter taste perception 
was poorly understood (based on Perruccio and Kleinhous), this statement is 
respectfully traversed on the basis that this reference does not take into account 
the later-teachings of Adler {Cell 2000) and Chandrashekar {Cell 2000), which 
references contain expression and functional data relating to 3 different T2Rs, as 
well as gustducin co-expression and coupling experiments that substantiate that 
related T2Rs indeed function as bitter taste receptors. Therefore, based on the 
foregoing, withdrawal of the § 101 utility rejection is respectfully requested, on 
the basis that the specification provides the correct utility of the claimed hT2R61 
nucleic acid sequence (bitter taste receptor). 

Claims 138-157 further were rejected under 35 U.S.C. § 112 first 
paragraph as not being enabled. Being that the basis of the rejection is the same 
as the § 101 and written description rejections, this rejection is respectfully 
traversed for the same reasons as the § 101 and § 112 written description 
rejections supra. Essentially, for the reasons set forth supra, the specification 
contains sufficient information, w hen considered as a whole , for one skilled in 
the art to reasonably conclude that hT2R61 encodes a bitter taste receptor, 
specifically, the specification provides sufficient information to enable one skilled 
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in the art to use hT2R61 in assays to identify modulators of this bitter taste 
receptor, and these functional assays have been shown to be operable as 
disclosed, namely they have demonstrated that hT2R61 responds to 
nitrosaccharin, a compound closely structurally related to a bitter compound 
specifically enumerated as a tastant that was tested in T2R functional assays in 
a reference incorporated by reference in the as-filed application. As noted 
previously, saccharin compounds were well-known at the time of the invention to 
elicit a bitter aftertaste. Therefore, were skilled in the art would have been 
motivated, as of the time this application was filed, to select bitter compounds 
related to saccharin for use in hT2R61 functional assays. Therefore, based on 
the foregoing, withdrawal of the § 112 first paragraph enablement of the 
rejection is respectfully requested. 

Claims 138, 141-157 further stand rejected under 35 U.S.C. § 112 first 
paragraph on scope of enablement and written description grounds, based on the 
fact that the claims encompass nucleic acid sequences that encode variants of the 
T2R61 polypeptide contained in SEQ ID NO:8 which are not sufficiently enabled. 

This rejection is respectfully traversed to the extent it may be applicable 
to the claims as amended. With respect thereto, Applicants note that the current 
claims only encompass: 

(i) nucleic acid sequences encoding hT2R61 having the sequence 
contained in SEQ ID NO:8; 
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(ii) nucleic acid sequences that encode variants that possess at 
least 95%, 96%, 97%, 98% or 99% sequence identity therewith; and 

(iii) nucleic acid sequences that hybridize to hT2R61 under 
defined stringent hybridization conditions and which encode a bitter taste 
receptor. 

Applicants respectfully submit for the reasons set forth supra, that a 
skilled artisan would, based on the teachings of this application, be motivated 
and able to use the exemplified hT2R61 nucleic acid sequence in functional 
assays to identify bitter ligands such as saccharin that modulate the activity of 
this receptor. This argument is substantiated by functional data provided with 
Applicants' previous Reply and by the Zoller Declaration provided herein which 
establishes that additional functional data demonstrates that hT2R61 is 
activated by bitter (saccharin) compounds. Once such ligands were identified, it 
further would be within the level of skill of the ordinary artisan to select DNAs 
that hybridize to the subject DNA according to the recited stringent 
hybridization conditions, or to obtain variants of the subject nucleic acid 
sequences that encode polypeptides having at least 95%, 96%, 97%, 98% or 99% 
sequence identity to the hT2R61 polypeptide contained in SEQ ID NO: 8, and to 
identify those variants which also respond to bitter ligands such as 
nitrosaccharin and sodium saccharin that modulate the activity of hT2R61. This 
experimentation would not rise to the level of undue experimentation based on 
the teachings of this application. Moreover, there would be a reasonable 
expectation of success based on the fact that functional alleles of different T2Rs 
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were already known to exist and to correlate to bitter taste phenotypic 
differences. 

While the Examiner is correct that only a single nucleic acid sequence is 
actually exemplified, it is reasonable to expect that polypeptides possessing 
substantial sequence identity with the polypeptide contained in SEQ ID NO: 8, 
e.g., having at least 95% sequence identity thereto, will function as bitter taste 
receptors and bind bitter ligands comparably to hT2R61. 

Therefore, withdrawal of the § 112 scope of enablement and written 
description rejections are respectfully requested. 

Based on the foregoing, the application is believed to be in condition for 
allowance. A Notice to that effect is respectfully solicited. 

However, if any issues remain outstanding after consideration this Reply, 
the Examiner is respectfully requested to contact the undersigned so that 
prosecution may be expedited. 
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If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 



Account No. 05-1323 (Docket #10033754075US). 



CROWELL & MORING LLP 
Intellectual Property Group 
P.O. Box 14300 
Washington, DC 20044-4300 
Telephone No.: (202) 624-2500 
Facsimile No.: (202) 628-8844 
304983 



Respectfully submitted, 



May 14, 2004 




Robin L. Teskin 
Registration No. 35,030 
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T2R TASTE RECEPTORS AND GENES ENCODING SAME 
DECLARATION OF MARK ZOLLER. Ph.D. 



Mail Stop AF 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

I, Mark Zoller, PKD,, declare and state as follows: 

(1) That I have been employed by Senomyx, Inc. from March 2000 to the present date. 
My title is Chief Scientific Officer and Senior Vice President of Research. 

(2) That I am an expert in the subject matter claimed in the above-identified application 
which relates to human G protein coupled receptors (human GPCRs) that are members of a 
taste receptor family involved in bitter taste sensation and which are referred to in this 
application and by the relevant scientific community as T2Rs. 

(3) That my expertise in the relevant technology is substantiated by my curriculum vitae 
which is attached as an exhibit to this declaration. 

(4) That I am familiar with the file history in the above-identified patent application 
including the most recent Office Action. Additionally, I attended in February of this year an 
interview with Examiner Brannock and Supervisory Examiner Eyler wherein the outstanding 
objections and rejections were discussed. Based thereon, it is my understanding that the 
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Examiner has suggested that it was not reasonably predictable from the as-filed application 
and the then-state of the art relating to taste receptors, and specifically T2R members, that the 
DNA sequence having SEQ ID NO: 7, encoding the polypeptide contained in SEQ ID NO: 8, 
also referred to as HT2R6I, would have been shown to encode a human taste receptor 
involved in bitter taste sensation. That based on the following, I respectfully disagree: 

(5) That as of the date of this invention, a human T2R referred to as human T2R1 and 
having a sequence related to hT2R6l had been identified in the human genome and found to 
be linked with bitter taste, (See. Adter et al, "A novel family of mammalian taste receptors"; 
Cell l00(6):611-8 (March 17, 2000)). This discovery provided the first experimental 
evidence as to the function of T2R members in bitter taste. 

(6) That as of the date of invention, the existence of a family of T2Rs comprised in both 
rodent (rat and mouse) genomes and the human genome had been known (Adler et al (Id)). 

(7) That upon the discovery of T2R1, this nucleic acid sequence was used as a probe to 
identify related T2Rs in rodent and human genomes. In fact, all sequences which were 
identified using T2R1 encoded GPCRs which are well known to be ligand activated 
receptors. 

(8) That the closest sequence homology of the identified human gene sequences, as well 
as the T2R sequences disclosed in this application, including hT2R61, were to other T2R 
members and therefore it was reasonable for the inventors of this application to conclude that 
these gene sequences encoded GPCRs involved in bitter taste. 

(9) That expression data further evidenced that these T2R members were expressed in a 
subset of taste cells, and were expressed in different cells compared with TIR1 and T1R2- 
expressing cells (respectively umami and sweet receptors). This result further reasonably 
suggested to the inventors that T2Rs were responsible for a taste modality distinct from sweet 
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or umami. Further, we reasonably concluded that the identified T2Rs, including T2R61, 
were involved in bitter taste, and not salty or sour taste, because the conventional thinking in 
the taste receptor scientific community at the time of invention and now is that salty and sour 
taste modalities are regulated by ion channels and not GPCRs, 

(10) That the role of T2R members in bitter taste was further supported by experimental 
data that demonstrated that T2Rs are expressed in cells in association with the G protein 
gustducin, previously shown by mouse knock out data to be involved in bitter taste. (Wong 
et al., "Transduction of bitter and sweet taste by gustducin"), Nature 381 (658):796-800 
(1996)). 

(11) That it had been further shown as of the date of invention with other related T2R 
members that T2Rs are activated by bitter tastants (Chandrashekar et al, Cell 100(6):703-1 1 
(March 17, 2000)), Specifically, it was reported by Chandrashekar et al., that mouse T2R5 
responded to the bitter ligand cycloheximide and that human T2R4 responds to the bitter 
ligand denatonium. 

(12) That the human T2R members disclosed in this patent application (which were 
identified in the human genome) were also identified subsequently by another academic lab 
and were similarly predicted to encode bitter taste receptors (Conte et al., CytogeneL Genome 
Res. 98(1); 43-53 (2002)). Therefore, there is a consensus in the relevant scientific 
community that the subject human T2R members, including hT2R61, encode bitter taste 
receptors. Also, the location and organization of T2Rs in the genome is consistent with gene 
duplication events leading to gene expression and hence the reasonable expectation that the 
various T2R members encode functional bitter taste receptors. 
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(13) That the reasonable expectation as to the functional role of T2R61 in bitter taste is 
further supported by subsequent ligand data showing that human T2R61 is activated by the 
bitter ligand nitrosaccharin. Additionally, the function of T2R61 in bitter taste is further 
evidenced by recent data reported by another research group (Bufe et al.) which showed that 
human T2R61 (referred to by the Bufe group as human TAS2R44) is activated by the 
sweetener saccharin, a compound also well known to elicit a bitter taste at elevated 
concentrations (Bufe et al, "Deorphanization and functional SNP analysis of TAS2R Bitter 
Taste Receptor", Association of Chemorception Sciences (AChems), Meeting April 21-25, 
2004, Abstract #191) In fact, saccharin was among the sweet and bitter ligands mentioned in 
the Adler et al. {Id) and Chandrashekar et al. (Id.) publications incorporated by reference in 
this application. 

(14) That other T2Rs have been shown to respond to bitter ligands as predicted by the 
inventors of this application. Particularly, T2R16 has been shown to respond to salicin. a 
bitter ligand* using an assay system described in the above-identified Senomyx patent 
application (Bufe et al., "The human TAS2R16 receptor mediates bitter taste in response to 
beta-glucopyranosides", Nat. Genet 32(3):397-401.). 

( 1 5) That it is my expert opinion that the above-information considered cumulatively along 
with the information contained in the above-identified Senomyx patent application supports a 
conclusion that it was entirely reasonable to anticipate that T2R61 would be shown in bitter 
ligand functional and binding assays to encode a bitter taste receptor, as correctly disclosed 
in the Senomyx patent application at issue. 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that the 
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statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 





Mark Zoller,Pb/ 
Chief Scientific Officer and Senior Vice 
President of Research 



DATE SIGNED: / i 3 , *20& V 
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Mark J, Zoller 



Personal 
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Phone: 858 646-8307 (wk) 
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Education 

1971-1975 B.A., Chemistry. 1975, Pomona College, Claremont, CA. 

1 975-1 980 Graduate student with Dr. Susan S. Taylor 

Department of Chemistry, University of California, San Diego 
M.S., 1977; PhD., 1980 

Professional Experience 

1981-1983 Post-doctoral research with Dr. Michael Smith, Nobel Laureate 

Department of Biochemistry, School of Medicine 
University of British Columbia, Vancouver, B.C. 

1 983-1 988 Senior Staff Investigator 

Cold Spring Harbor Laboratory, New York 

1 988- 1 992 Senior Scientist 

Department of Protein Engineering 
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Dr. Zoller joined Senornyx in March 2000 as Vice President, Research to work with renown 
textbook author and scientist, Professor Lubert Stryer, who serves as Senornyx* Chief Scientific 
Officer. Senornyx is a newly formed biotech company, dedicated to the discovery of novel 
molecules that modulate taste and olfaction. The company was formed to exploit recent 
advances in chemosensory genomics for the development of novel flavor and fragrance 
molecules for consumer products. 

Prior to coming to Senornyx, Dr. Zoller held a number of scientific management positions at 
AR1AD Pharmaceuticals in Cambridge, Massachusetts, most recently as Scientific Director of the 
Hoechst-ARIAD Genomics Center and Senior Vice President, Genomics, ARIAD Pharmaceuticals. 
Previously. Dr Zoller was a Senior Scientist in the Protein Engineering Department at Genentech, 
where he used protein engineering technologies to create a series of second-generation tissue 
plasminogen activators (t-PAs). Dr. Zoller's work led to one of these proteins being developed into the 
recently approved drug, Tenecteplase. Prior to joining Genentech, Dr, Zoller was a Senior Scientist at 
the Cold Spring Harbor Laboratory. There he did research on protein kinases using yeast molecular 
genetics, and taught the Advanced Molecular Cloning course from 1983 to 1987. 

Dr. Zoller received his Ph.D. in Chemistry in 1980 from the University of California, San Diego 
working in the laboratory of Dr, Susan Taylor. Dr, Zoller's thesis characterized the structure and 
function of cAMP-dependent protein kinase. Having trained in a protein chemistry lab, in 1981 Dr, Zoller 
did post-doctoral research In the laboratory of Nobel Laureate, Professor Michael Smith In Vancouver, 
British Columbia. There he developed improved methods for oligonucleotlde-directed mutagenesis. 
Since 1989. Dr. Zoller has been an Adjunct Assistant Professor in the Department of Pharmaceutical 
Chemistry at University of California, San Francisco. He has published over 40 scientific papers, holds 
10 issued patents on second generation t-PA, is on the editorial boards of Protein Engineering, and co- 
authored a molecular biology textbook entitled Recombinant DNA with Nobel Laureate James D. 
Watson, along with Michael Gilman and Jan Witkowski, Director of the Banbury Center at the Cold 
Spring Harbor Laboratory. The textbook is widely used undergraduate and graduate molecular biology 
courses and has sold over 100,000 copies to date. 
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